Cadmium alters the localization of N-cadherin, E-cadherin, and beta-catenin in the proximal tubule epithelium.
Recent studies on proximal tubule-derived cells in culture have shown that Cd has relatively specific damaging effects on the cadherin-dependent junctions between the cells. The objective of the present study was to determine whether Cd can affect cadherin-dependent junctions in the proximal tubule epithelium in vivo. Male Sprague-Dawley rats received subcutaneous injections of Cd (0.6 mg/kg in isotonic saline, 5 days per week for up to 6 weeks). One day each week, 24-h urine samples were collected and analyzed for protein and creatinine. After 5-6 weeks, the Cd-treated animals developed significant proteinuria, with no change in creatinine excretion. Visualization of pan-cadherin immunoreactive materials by immunoperoxidase labeling showed that Cd caused a marked reduction in the intensity of cadherin labeling associated with the apical and the basolateral surfaces of the epithelial cells of the proximal tubule, but no change in the pattern of cadherin labeling in other segments of the nephron. Results of studies utilizing specific antibodies against N-cadherin, E-cadherin, and beta-catenin showed changes in the localization of all three molecules in the proximal tubule. Assessment of cell membrane integrity with trypan blue and ethidium homodimer showed no overt evidence of death in the proximal tubule epithelial cells. Additional results showed that Cd caused only a slight increase in the total levels of glutathione and no significant peroxidation of membrane lipids, indicating only a modest level of oxidative stress. These results indicate that Cd can disrupt cadherin-dependent cell-cell junctions in the proximal tubule, and they raise the possibility that a loss of cadherin-mediated adhesion may contribute to the nephrotoxic effects of Cd.